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The invention relates to fla^four precursors, to foodstuffs containing one or more 
of such flavour precursors, to a process for flavouring foodstuffs by converting the 
flavour precursors into the actual flavour compounds as well as to the use of the flavour 
precursors in the manufacture of foodstuffs and of foodstuff flavours. 

Background of the Invention 

There is a constant need for the enhancement and/or improvement of the flavour 
of foodstuffs like coffee etc.. Many relevant foodstuffs flavour compounds, like 
fiarfurylthiol are very unstable, i.e. will deteriorate rather quickly xmder the foodstuff 
preparing, storing and consuming conditions, resulting in an undesirable low and/or 
short flavour impression of the foodstuff to be consumed. 

In this respect it is brought to the fore that sulfur flavour precursors are known in 
the art. For instance, US-A 3,978,240 already issued in 1976, relates to thiol precursors 
having the general formula Ri-S-CO-O-Rz, wherein Ri is a substituted or vmsubstituted 
alkyl, homo or heterocyclic radical having up to 10 carbon atoms and not more than 
two hetero atoms selected firom the group consisting of oxygen and sulphur, and 
wherein R2 represents a secondary or tertiary hydrocarbyl group containing 3-20 carbon 
atoms, attached to the oxygen with the secondary or tertiary carbon atom. However, no 
indication whatsoever is given in said US-A 3,978,240 about the possible use of 
primary hydrocarbyl groups as examples for the meaning of R2. Apparently, the 
inventors of US-A 3,978.240 even intentionally excluded such primary hydrocarbyl 
groups for R2. 

Description of the Invention 

Surprisingly it has been found that a specific group of flavour precursors haying 
the formula ' 



Ri-S^C0.0-R2 



wherein 



2 

Ri is a heterocyclic radical selected from the group consisting of 

i 




wherein Z is an oxygen or a sulphur atom, R3 and R4 represent hydrogen or an Ci- C4 

10 alkyl group and the symbol represents a single or double bond, 

and 

R2 is derived from a group of primary alcohol compounds consisting of Ci-Cig 
alkanols, glycerol and mono-, oligo- and polysaccharides, wherein the oxygen of the 
R2-O- moiety is attached to a primary carbon atom of R2 
15 do have excellent properties in enhancing and hnparting flavour to foodstuffs like 
coffee at the moment the foodstuff is prepared and/or consumed. 

The invention therefore relates to flavour precursors having the formula 

RrS-C0-0-R2 

20 wherein Ri and R2 have the abovementioned meanings as defined in claim 1 . 

Detailed description of the invention 

25 The flavour precursors according to the invention are characteristic for the 

following thiol or mercapto compounds from which the diester precursors can be 
prepared by one of the synthetic routes described below, the compounds are 

4-mercapto-5-methyl-tetrahydroftiran-3 -one 
30 4-mercapto-2,5-dimethyl-tetrahydrofuran-3-one ' 
3-mercapto-2-methyl-tetrahydroftiran (cis and trans) 
3-mercapto-5-methyl-tetrahydrofuran (cis and trans) 
3-mercapto-5-methyl-tetrahydrothiophene (cis and trans) 



3 

3-mercapto-2,5-dimethyl-tetrahydrothiophene 

3- mercapto-2-ethyl-5-niethyl-tetrahydrothiophene 

4- mercapto-5-tnethyl-2,3-dihydro^ophene-3-one * 

4- mercapto-2,5-diinethyl-2,3-dihydrofuran-3-one 
5 3-mercapto-2-methyl-4,5-dihydrofuran 

3-mercapto-2,5-dimethyI-4,5-dihydrofiiran 
3-mercaptp-2-methyl-2,3-dihydrothiophene 
3-mercapto-2,5-dimethyl-2,3-dihydrothiophene 
3-mercapto-2,5-dimethyl-2,3-dihydrofuran 
10 3-mercapto-5"ethyl-2,3-diliydrothiophene 
3-mercapto-2,5-dimethyIfuran 
3-mercapto-2-inethylfuran 
3-mercapto-5-methylfuran 
3-mercapto-2-ethylfiiran 

'i 

15 furfurylthiol 

5- methylfurfurylthiol 

Further, the invention relates to foodstxiffs provided with one or more flavour 
precursors, generally present in an amount of 0,0001-100 ppm, preferably 0,001-20 
20 ppm. 

A further aspect of the invention embraces the process for the flavouring of 
foodstuffs, i.e. enhancing or imparting the flavour by converting the flavour precursors 
in the foodstuffs at elevated temperature, for mstance above SO'C, preferably 70-1 50X, 
most preferably 90-130'C xmder normal or elevated pressxire in an aqueous medium. 
25 During said conversion of the precursors the desired flavour compounds and in 

principle harmless by-products are released. It is most likely that the conversion can be 
illustrated by the foUowing^equatibn: 

R1-S-CO-O-R2+H2O RrSH+C02+HOR2 i 
30 I 
wherein RiSH represents the flavour compound, and R2OH an alcohol. 

The precursor compounds According to the invention can be prepared by methods 
known in the art. Two generally applicable methods are: 



4 

the conversion of chlorofonnic acid ester of the flavouring thiols with the formula 
Ri-S-COCl with the alcohols HOR2 in the presence of a base; 
or f 

the conversion of the compound RiX, wherein X represents a suitable halogen 
atom with an S-alkali metal salt of the thiocarbonic acid monoester of the alcohol 
HOR2. 

The foods in which the precursors (latent flavouring agents) have been 
incorporated are preferably to be heated before they are ready for consumption. 
1 0 Foodstuffs according to the invention in which a flavour precursor has been 

incorporated are, for instance, dry, canned and frozen soups, ready meals, croquettes, 
sauce cubes, bouillon cubes, baking fats, margarine, bread, cakes, products simulating 
meat, as texturized vegetable protein, sterilized beverages such as sterilized coffee 
beverages, and instant drinks which are prepared with hot water, such as instant coffee. 
1 5 The esters can be incorporated in the foodstuffs as such or dissolved or dispersed 

m a carrier, such as a fat, or enrobed with maltose-dextrin, gelatin, gum arable. They 
can be mixed with the food ingredients ready to be prepared or mixed with one of the 
ingredients. 

The flavour precursors incorporated in foodstuffs according to the invention may 
20 be used in conjunction with other substances useful for the required purpose. Thus it is 
possible to use coffee flavour precursors in conjunction with substances like milk 
products, both fresh milk, treated fresh milk and milk powder, sugar products like 
granulated sugar, sodium bicarbonate, emulsifiers like sucrose esters, stabilizing salts, 
antioxidants, hydrocoUoids and coffee flavours per se. 

25 

Experimental 

The invention will be illustrated by means of the following examples but should 
not be restricted thereto. I 

•i ^ 



(1) 

(2) 

5 



Example 1 



5 



Preparation of 0-ethvl S-f 2-furvlmethvnthiocarbonate. (FFT-CO-OEt) 

Furfurylthiol (527 g, 4.6 mol) and tijethylamine (51 1 g, 5 mol) were added during 



a period of 6 hours at a temperature of 3-lOX to a solution of ethyl chloroformate . 
(546 g, 5 mol) in methyl tert.butylether (MTBE) (2000 ml). The resulting mixture was 
stirred overnight and allowed to reach room temperature. Water (700 g) was added to 
the mixture to dissolve the triethylammonium chloride, which was formed during the 

10 reaction. Concentrated hydrochloric acid (70 g) was added to neutralise the excess 
triethylamine (TEAM). The organic layer was separated and washed with a saturated 
sodium hydrogencarbonate solution (1000 g) and water (1300 g). The organic layer was 
dried over magnesium s^llphate and filtered. After evaporation of the solvent the crude 
product was destilled at 130-132'C at 30 torr to give 702 g (82%) 0-ethyl S-(2- 

1 5 furylmethyl)thiocarbonate. The purity of the obtained product was determined by GC 
to be >99% and the structure was confirmed by NMR spectroscopy. 

Reactionscheme: 




o 



o 



+ 
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Example 2 

i- For the preparation of a sterilized coffee beverage the following procedure is followed: 

t 

? (1) 

5 (a) Weight out 45 g of coffee blend intp a stainless steel container. 

(b) Add 25 g of water at 98"C to "steam the beans". Mix well and allow to stand for 
two nxinutes- 

(c) Add 450 g of deionised water (at 95*C) to the coffee blend, hold for 5 niinutes 
with gentle stirring every 1 .5 minutes (cover the container with aluminiimi foil). 

10 (d) Pour the coffee solution into the "Kaiita Coffee Filter" ensuring that all the 
coffee beans are added. 

(e) Collect the coffee extract and rinse the coffee beans in the filter three times with 
60 g of deioniased water at 95 X, 

(f) Add 50 g of granulated sugar to the coffee solution with stirring, 

15 

2) Add 0.8 g of NaHCOa to 50 g of deionized water at 90*C and stir until dissolved; 

3) Add the NaHCOa solution to the coffee extract obtained above. 

4) Slowly add 50 gofthe milk ingredient to the coffee extract with gentle stirring. 
20 5) Add 0,1 g of the coffee flavour*^ (2% soki) as well as 0.01 ppm of the coffee 

flavour precursor obtained in Example 1 and add water to bring solution to a mass 
of 

1000 g. 

6) Homogenize the solution with one pass through the Raimie homogenizer at 1 75 bar. 
25 7) Cover the coffee beverage and heat it to 85*C. Fill it into cans and seal the cans, 
8) Sterilize the cans at 12rC for 20 minutes. 
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♦) The composition of the coffee flavour is as follows: 

t' 

•f 



3,5-Dimethyl-2-ethylpyrazine 


0.1 


Acetvlnvrzine 


0.1 


9 S-F)irnethvlnvra7ine 


02 


J -iviciny 1 QUiaQdi 




VjUalaCOi 




Cyclotene 


4 


Dimethylcyclopentanedion 


2 


Diacetyl 


3 


Acetylpropionyl 


3 


Ethylmethylpyrazine 


4 


2-Methoxy-4-vinylphenol 


2 


Butyric acid 


10 


Vanillin 


4 


Ethanol 


rest. 


Total 


1000 



A trained panel consisting of 1 1 evaluators compared the coffee sample prepared 
as described above to a coffee sample where no precursor was added. Eight out of the 
eleven evaluators preferred the coffee sample prepared as described above, as it showed 
an enhanced fresh coflfee impression. 



i 



8 



|. CLAIMS 

t 



1 . Flavour precursors having the formula 



. Ri-S-CO-O-Ra 



wherein 

Ri is a heterocyclic radical selected from the group consisting of 




1 5 wherein Z is an oxygen or a sulphur atom, R3 and R4 represent hydrogen or an Ci- C4 

alkyl group and the symbol represents a single or double bond, 

and 

R2 is derived from a group of primary alcohol compounds consisting of Ci-Cig 
alkanols, glycerol and mono-, oligo- and polysaccharides, wherein the oxygen of the 
20 R2-O" moiety is attached to a primary carbon atom of R2 

2. Flavour precursor according to claim 1 , wherein the precursor is O-ethyl-S- 
(2-furyhnethyl)thiocarbonate. 

25 3. Foodstuff, provided with a flavour precursor according to claim 1 or 2. 

4. Foodstuff, provided wilii 0.0001-100 ppm, preferably 0.001-20 ppm of a 
flavour precursor according to claim 1 or 2. 

(• ■ 

30 5. Process for the flavouring of foodstuffs by converting the flavour 

precursors according to claun 1 or 2, incorporated in the foodstuff according to claim 
3 or 4 at an elevated temperature of from 70 to 1 50''C in an aqueous medium. 
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6. Use of the flavour precursors according to claim 1 or 2 in the manufacture 
of foodstuffs as well as foodstuff flavours. 



1: 
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I ABSTRACT 



5 The invention relates to flavour precursors Baving the formula 

R1-S-CO-O-R2 

wherein 

10 Ri is a heterocyclic radical selected from the group consisting of 
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wherein Z is an oxygen or a sulphur atom, jfla and R4 represent hydrogen or an Cj- C4 
alkyl group and the symbol represents a single or double bond, 

and 

20 R2 is derived from a group of primary alcohol compounds consisting of Cj-Cig 

alkanols, glycerol and mono-, oligo- and polysaccharides, wherein the oxygen of the 
R2-O- moiety is attached to a primary carbon atom of R2 

Further the invention relates to the foodstuffs provided with a flavour precursor 
25 specified above. 
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